Conformation of parathyroid hormone: time-resolved fluorescence studies.
Conformational and environmental changes in the functionally significant amino-terminal region of human parathyroid hormone (hPTH), induced by solvent or by complexation with acidic lipid, have been investigated. Structural perturbations were monitored by their effect on the fluorescence decay kinetics of the single tryptophyl residue at position 23. Data for the intact hormone were compared with those for its 1-34 and 13-34 analogues. Deletion of the 35-84 sequence had no significant effect on the structure of hPTH in the region of Trp-23, nor was there any evidence for interaction of this region with the 1-12 sequence. On the basis of a comparison of the results of this study with structural information available from other spectroscopic techniques, we propose that the local structure in the region of Trp-23 of aqueous solutions of hPTH and hPTH 1-34 has helical character. This local structure was not stable in aqueous hPTH 13-34, but was present in hPTH and its analogues, both on complexation with acidic lipid and in helix-promoting solvents. The tryptophyl fluorescence of the lipid-bound peptides was characteristic of an aqueous environment. Triple-exponential fluorescence decay kinetics were observed for the tryptophyl residue of hPTH and its deletion analogues. This can be explained in terms of ground-state heterogeneity due to the presence of three C alpha-C beta rotamers of the tryptophanyl indole side chain. Assuming this model, we show that the calculated fractional concentrations of the decay time components correlate with the likely rotamer populations and with their expected dependence on the main-chain conformation.(ABSTRACT TRUNCATED AT 250 WORDS)